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ABSTRACT OF THE DISCLOSURE

A special service subscriber circuit associated with each
subscriber is connected by a link to a common special
service circuit. A speech connection is formed via the
speech connection of the telephone switching equipment
through the special service subscriber circuit by diverting
the speech connection into the special service common
circuit from the special service subscriber circuit through
the link by flashing the hook switch of the special service
subscriber. Call waiting and holding services are provided
on the special service speech connections which are differ-
ent from the normal speech connections.

This invention relates to a telephone exchange system,
and more particularly to a special service control system
wherein a special service can be connected in an auto-
matic telephone exchange system.

Though there are various special telephone exchange
services, the invention is described with respect to a call-
waiting service and holding service.

In the following description relating to a call-waiting
service, with telephone subscribers A, B and C, the sub-
scriber A is a call-waiting service subscriber and the sub-
scribers B :and C may be or may not be call-waiting serv-
ice subscribers.

Now, while the service subscriber A and the subscriber
B are speaking with each other, there may be an incom-
ing call for the service subscriber A from another sub-
scriber C, and an indication thereof (for example, by a
sound or lamp) informing the service subscriber A that an
incoming call is made. When the service subscriber A con-
firms the indication of the incoming call, he sends out a
transfer signal (for example, by placing the telephone on
hook). By the above mentioned transfer signal, the speech
connection is transferred and the service subscriber A is
connected with subscriber C. In this case, a waiting signal
is sent out for the subscriber B to wait. Thereafter, by
sending out a transfer signal, the service subscriber A
can freely alternately transfer his connection to the sub-
scribers B and C any number of times. The above is the
summary of a special service generally called a call wait-
ing service.

In the following description relating to a holding serv-
ice, with telephone subscribers A, B and C, the subscriber
A is a holding service subscriber and the subscribers B
and C may be or may not be holding service subscribers.

Now, while the service subscriber A and the subscriber
B are speaking with each other, in case there occurs a
need for the service subscriber A to speak with the sub-
scriber C, a dial tone is sent to the service subscriber A.
Having heard the dial tone, the service subscriber A dials
the telephone number of the subscriber C to call and
speak to the subscriber C. Thereafter, by sending out a
transfer signal, the service subscriber A can freely alter-
nately transfer to either of the subscribers B and C to
speak to either one of them any number of times. The
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above is the summary of the function of a special service
generally called a holding service.

An object of the present invention is to provide an im-
proved telephone speech path transfer system which pro-
vides a special service of the type referred to.

In a conventjonal system for realizing a special service,
speech transfer equipment having a special service func-
tion has been required for each service subscriber. When
it is taken into consideration that the special service call
usage is less than the general speech call usage, the ef-
ficiency of such speech tramsfer equipment is very low
and uneconomical.

A feature of the present invention is that a special serv-
ice subscriber circuit corresponding to a subscriber and
a special service common circnit to be used in common
by a plurality of subscribers are provided between a sub-
scriber telephone and a telephone switchboard and are
linked with each other so that the efficiency of the special
service common circuit may be increased, the equipment
cost per service subscriber may be reduced and a special
service may be provided economically.

Another feature of the present invention is that, by a
transfer signal from a service subscriber, a speech con-
nection is formed in the above mentioned special service
common circuit and the above mentioned subscriber cir-
cuit, and is transferred and connected in the above men-
tioned special service common circuit so that a special
service circuit is provided.

The present invention has application to a telephone
exchange system and is best adapted particularly to a
common controlled automatic telephone exchange system.

The above mentioned and other objects and features of
the present invention will be made clear by the embodi-
ments of a commonly controlled automatic telephone ex-
change system to be explained in detail in the following.

In the accompanying drawings:

FIG. 1 is a block diagram of the first embodiment of
the present invention showing devices required to make
a special service and their operating relationships;

FIG. 2 is a diagram showing an embodiment of the
special service subscriber circuit in FIG. 1;

FIGS. 3a and 3b are a schematic of the special service
common circuit embodiment of FIG. 1;

FIG. 4 is a block diagram of the second embodiment of
the present invention showing devices required to make a
special service and their operating relationships; ‘

FIG. 5 is a diagram showing an embodiment of the
special service subscriber circuit in FIG. 4;

FIGS. 6a and 6b are a schematic of the special service
common circuit embodiment of FIG. 4.

FIG. 1 shows the first embodiment of and as applied
to a common controlled automatic telephone exchange
system, and relates to a special service subscriber circuit
1 and a special service common circuit 2. Therefore, other
devices than those that are required to understand the
present invention are not shown.

Further, in the following description, the subscriber
telephones SUB A, SUB B and SUB C, link 3, link con-
troller 4, switch frame 5, marker 6, number group 7 and
trunks 8 and 9 have the same functions as those already
known in the field of this invention and are not explained
in detail.

In this embodiment and the later described second em-
bodiment, the common controlled automatic telephone
switchboard is represented by the switch frame 5, marker
6 and number group 7 as is well known to the art.

The special service subscriber circuit 1 has a function
of cutting a speech connection into the special service
common circuit 2 by a transfer signal (for example, plac-
ing the telephone on hook) from the service subscriber
SUB A or an incoming signal into the service line appear-
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ance LS from the switchboard side to provide a special
service connection. Special service subscriber circuit 1 is
provided to a special service subscriber and is connected
to the telephone of special service subscriber telephone
SUB A. Further, the special service subscriber circuit 1.is
connected to the switch frame 5 of the switchboard
through the line appearance L and service line appearance
LS on the side opposite the above mentioned side. Fur-
ther, the special service subscriber circuit 1 is connected
with the special service common circuit 2 through link 3
The line appearance L and service line appearance LS
well-known functions, namely, in the case of an ordinary
speech, the line appearance 1 may be used and, in the
case of a special service, the service line appearance LS
may be used. .

A proper number of special service common circuits 2
are set in response to the service calls of a group of serv-
ice subscribers so as to be used in common thereby and
have a function of transferring speech connections by a
transfer signal from the service subscriber SUB A.

As mentioned above, the special service subscriber cir-
cuit 1 is provided to correspond to the service subscriber.
On the other hand, the special service common circuit 2 is
set so as to be used in common by a group of a plurality
service subscribers. Therefore, they are connected with
each other through the link 3 controlled by the link con-
troller 4.

The following is a description of a call-waiting service.

Now, while the service subscriber SUB A is speaking
with the subscriber SUB B (through the service subscriber
SUB A—special service subscriber circuit 1—Iline appear-
ance L—switch frame S—trunk 8—subscriber SUB B)
if there is an incoming call to the service subscriber SUB
A through the trunk 9 and switch frame 5 from the sub-
scriber SUB C, the marker 6 receives the telephone num-
ber of the service subscriber SUB A by a known method
and transfers the telephone number to the number group
7. In the number group 7, as a representative circuit is
formed by the line appearance L and service line appear-
ance LS of the switch frame § corresponding to the serv-
ice subscriber SUB A, if the service subscriber SUB A is
vacant, the number group 7 sends the position informa-
tion of the line appearance L back to the marker 6 and,
if the service subscriber SUB A is speaking, the number
group 7 sends the position information of the service line
appearance LS back to the marker 6. In this case, as the
service subscriber SUB A is speaking with the subscriber
SUB B, the number group 7 sends the position informa-
tion of the service line appearance LS back to the marker
6. The marker 6 controls the switch frame 5 from the line
position information of the service line appearance LS in
the switch frame 5 and the line position information of
the trunk 9 is received by a known method. The trunk 9
and the special service subscriber circuit 1 are connected
with each other through the switch frame 5. By the above
mentioned connection, the special service subscriber cir-
uit 1 receives the incoming signal to the service line ap-
pearance LS from the subscriber SUB C and initiates op-
eration of the link controller 4. The link controller 4
selects and obtains access to the vacant special service
common circuit 2 and connects the special service sub-
scriber circuit 1 and the special service common circuit
2 with each other by closing the link 3.

Thus, the speech comnection is cut into the special
service common circuit 2 by the special service subscriber
circuit 1 and the service subscriber SUB A is connected
with the subscriber SUB B through the special service
common circuit 2. A network comprising the service sub-
scriber SUB A——special service subscriber circuit I—link
3—special service common circuit 2-—link 3—special serv-
ice subscriber circuit 1—Iline appearance L—switch frame
S5—trunk 8-—subscriber SUB B—is formed. When the
above mentioned speech route is made, the special service
common circuit 2 sends an incoming call-indicating signal
to the service subscriber SUB A who is speaking and in-
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4
forms him that there is an incoming call from the sub-
scriber SUB C.

An example of the incoming call-indicating signal is
as follows. The special service common circuit 2 first sends
out a calling signal! for about one second to the service
subscriber SUB A and then sends out an intermittent origi-
nating call signal to the service subscriber SUB A and sub-
scriber SUB B until the service subscriber SUB A re-
sponds to the calling subscriber SUB C, .

If the service subscriber SUB A sends out a fransfer
signal by depressing the hook, the special service common
circuit 2 receives the transfer signal, holds the line ap-
pearance L side which is speaking and transfers and con-
nects the speech path connection on the service subscriber
SUB A side to the service line appearance LS side. The
service subscriber SUB A responds to the subscriber SUB
C through the speech network the service subscriber SUB
A—special service subscriber circuit 1—link 3—special
service common circuit 2-—link 3—special service sub-
scriber circuit 1—service line appearance LS—swiich
frame S—trunk 9—subscriber SUB C.

Thereafter by sending out a transfer signal by depress-
ing the hook, the service subscriber SUB A can freely
alternately transfer to the subscribers SUB B and SUB C
through the special service common circuit 2 to speak with
them any number of times.

Further, when the service subscriber SUB A discon-
nects the speech path to the subscriber SUB C, the sub-
scriber SUB A flashes the telephone hook-switch for a
longer duration than the duration of the transfer signal
after the speech path between the subscriber SUB A and
the subscriber SUB C was formed. By the above men-«
tioned operation the special service common circuit is re-
stored. Then the speech path between the subscriber SUB
A and the subscriber SUB B is formed.

The following is a description of a holding service.
When the service subscriber SUB A speaking with the
subscriber SUB B through the speech route—service sub-
scriber SUB A-—special service subscriber circuit 1—Iline
appearance L—switch frame S—trunk 8—subscriber SUB
B-—is to call the subscriber SUB C, the service subscriber
SUB A tells the other subscriber SUB B who is being
spoken to that the speech shall be interrupted in order to
call the third person and then sends out a transfer signal
to the special service subscriber circuit 1 by hooking the
telephone. The special service subscriber circuit 4 receives
the transfer signal and initiates operation of the link con-
troller 4. The link controller 4 selects and obtains access
to the vacant special service common circnit 2 and con-
nects the special service subscriber circuit 1 and special
service common circuit 2 with each other by closing the
link 3.

Thus the speech conrection is formed within the special
service common circuit 2 by the special service subscriber
circuit 1 and a network through the service subscriber
SUB A—special service subscriber circuit 1—link 3—spe-
cial service common circuit 2—link 3—special service
subscriber circuit 1-—line appearance L-—switch frame
§—trunk 8—subscriber SUB B is formed. As soon as the
above mentioned network is made, the speech connection
is transferred to the service line appearance LS side by
the special service common circuit, the line appearance L
side is held and a waiting signal is sent to the subscriber
SUB B. The service subscriber SUB A is connected to a
well known originating call register (not illustrated)
through the transferred service line appearance LS and
receives an originating-call signal the same as in well
known originating call connections. Thereafter, by dial-
ing the telephone number of the third subscriber SUB C,
the service subscriber SUB A is connected with the sub-
scriber SUB C by well known exchange connecting meth-
ods, That is to say, a network through the service sub-
scriber SUB A-—special service subscriber circuit 1—1link
3—special service common circuit 2—link 3—special serv-
ice subscriber circuit I—service line appearance LS—
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switch frame 5—trunk 9—subscriber SUB C is formed
and the service subscriber SUB A can speak with the sub-
scriber SUB C.

Thereafter, the operation is the same as described above
in the call-waiting service. That is, by sending out a trans-
fer signal by hooking the telephone receiver, the service
subscriber SUB A can freely alternately transfer to the
subscriber SUB B and SUB C through the special service
common circuit 2 and can speak with either of them any
number of times.

Further, when the service subscriber SUB A discon-
nects the speech path with the subscriber SUB C, the sub-
scriber SUB A flashes the telephone hook-switch for a
longer duration than the duration of the transfer signal
after the speech path between the subscriber SUB A and
the subscriber SUB C was formed. By the above men-
tioned operation the special service common circuit is
restored. Then, the speech path between the subscriber
SUB A and the subscriber SUB B is formed.

The first embodiment of the invention is described in
detail hereinafter with reference to the specific circuit di-
agrams shown in FIGS. 2 and 3.

In the indicating method which is also the same in
FIGS. 5 and 6, the relay is represented by a capital letter,
its contact is represented by the lower case alphabet letter
and the different windings of the same component part
are represented by such letters as I, II and IIL.

CALL-WAITING SERVICE

In FIG. 2, when the service subscriber SUB A is off
hook, it is connected to the switchboard side through the
line appearance L through the terminal Al0—retarda-
tion coil RET(I)—contact sp°—terminal A90—tele-
phone SUB A—terminal B@8-—contacts spl—rectifier
D2—relay A(I)—rectifier D2—terminal B10—to form
a well-known subscriber originating call and initiates op-
eration of an originating call register not illustrated.

In the special service subscriber circuit 1, as soon as the
service subscriber SUB A is off hook, the relay A is op-
erated by the relay Al inserted in the speech line. The con-
tact a2 of the relay A is made and the relay B operates
through ground—contact g®—contact b3-—rectifier D5—
relay AA—battery. The contact aa® of the relay AA is
made and the relay B operates through ground-—contact
a?—contact aa®—rectifier D3—relay B—battery.

When the service subscriber SUB A is connected to
the originating call register, ground is connected from the
switchboard side through a control line, that is, the line
appearance L applied to the terminal C19, to operate re-
lay BY through ground——terminal C10-—confact sps—
rectifier D7—relay BY—battery.

By dialing the telephone number of the other subscri-
ber SUB B, as well known, the service subscriber SUB A
is connected with the subscriber SUB B in an ordinary
speech connection, In this case, until the service subscri-
ber SUB A calls the subscriber SUB B and is connected
thereto, ground appears at the service line appearance
through the ground—contact by!—contact e*—terminal
C20. The indication of the connection is provided at the
switchboard side so that the incoming of a new call may
be prevented while the service subscriber SUB A is calling
the subscriber SUB B. That is to say, when the subscriber
SUB B responds, a pulse for the charge is sent out to the
terminal C16 of the line appearance L from the switch-
board and therefore the relay E operates through the ter-
minal C10-—contact sp3—rectifier D6—relay E(I)—
ground and is self-held through the ground—contact
byl—contact ¢3—~relay E(II)—battery. Therefore, the
above described grounding of the terminal C20 is cut by
the operation of the contact ¢* and the terminal C20 is
indicated as vacant.

Now, when there is an incoming call from the subscri-
ber SUB C to the service subscriber SUB A who is speak-
ing with the subscriber SUB B, ground appears at terminal
C20 through the switchboard and, in the special service
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6
subscriber circuit 1, a ground connection is completed to
the link controller 4 through the terminal C20—contact
e*—contact sp—terminal ST to signal and start the link
controller 4.

The link controller 4 starts the vacant special service
common circuit 2, detects whether there is the ground
connection in the terminal BY of the special service com-
mon circuit 2 shown in FIG. 3 and is connected to the
special service common circuit 2 if there is the ground
connection. The link controller 4 connects ground via the
terminal CST of the special service common circuit 2 to
operate the relay B of that circuit. The contact b1 of the
relay B operates, the relay ICC operates through ground—
contact rl®—contact —rectifier D%—relay ICC—bat-
tery, its contact is closed and the loops of the speech
lines of circuit 2 are closed. When the contact b2 is closed,
the relay RCV operates through ground—contact by23—
contact bi%—contact ch?—contact hdl—relay RCV.—bat-
tery.

The link controller 4 is connected to the above men-
tioned vacant special service common circuit 2, and at the
same time closes the links 3 and connects the special
service subscriber circuit 1 and special service common
circuit 2 with each other.

Now, by the operation of the relay ICC, terminal C02
is ground through the ground-—contact iccl—terminal
C02, and ground appears at relay SP in FIG. 2 through the
link 3 (CO01), the relay SP operates and the link 3 is also
held by a known means by being grounded.

When the relay SP operates, the speech connection on
the service subscriber SUR A side is transferred in the
special service subscriber circuit 1 by the contacts sp?
and sp! and is connected into the special service com-
mon circuit through the links 3 (AO1 and BO!). Briefly,
a loop through ground—relay A(I) of the special service
common circuit 2—contact b'—contact icc®—terminal
B02—link 3 (BO01)—contact sp! of the special service
subscriber circuit 1-—terminal BO9—telephone SUB A—
terminal AO0—contact sp®—link 3 (A01)—terminal A02
of the special service common circuit 2-—contact b%——re-
lay A(II)—battery is made and the relay A in FIG. 3
operates. When the relay A operates, the relay HT op-
erates through ground—contact gl—relay HT—Dbattery.

The speech connection on the switchboard side is con-
nected to the terminal Al2-—contact emlO—retardation
coil RETO(II)—contact b2—resistance RO—relay
El(I)—contact by I%—contact a'—retardation coil
RETO(I)—contact jcc2—terminal 12 of the special serv-
ice common circuit 2 in FIG. 3 through the links 3 (A11
and B11) from the terminals A10 and B10 of the special

. service subscriber circuit 1 in FIG. 2 to make a direct

current circuit which becomes a holding loop for the
switchboard side. As mentioned above, the speech connec-
tion between the service subscriber SUB A and subscriber
SUB B who are speaking through the special service sub-
scriber circuit 1 is connected into the special service com-
mon circuit 2 through the link 3 so that the service sub-
scriber SUB A may speak with the subscriber SUB B
through the special service common circuit 2.

Now, by the operation of the relay ICC in FIG. 3, as
the contact icc* is made, the relay BY1, operates through
the ground—contact rl®—contact »1i—rectifier D11—
contact icct—relay BY1—battery. When the relay BY1
operates, the relay RL operates through the ground—con-
tact hr2-—rectifier D7—contact byl®—relay RL(II)—re-~
lay RL(I)—battery.

When the link of the special service subscriber circuit
4 and special service common circuit 2 is completed, on
the line appearance L side the relay BY1 is held through
ground (switchboard)—line appearance L—terminal C10
of the special service subscriber circuit 1-—link 3 (C11)—
terminal C12 of the special service common circuit 2—
contact by 17%-—rectifier D10-—contact icct—relay BY1—
battery. On the service line appearance LS side, the relay
BY2 operates through ground (switchboard)—service
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line appearance LS—terminal C20 of the special service
subscriber circuit 1—link 3 (C21)—terminal C22 of the
special service common circuit 2—rectifier Di2—relay
BY2—battery.

When the speech connection is connected into the spe-
cial service common circuit 2, the speech between the
service subscriber SUB A and subscriber SUB B is inter-
rupted temporarily, an incoming call signal (calling signal)
is sent out to the service subscriber SUB A and the speech
between them is resumed after about 1 second.

However, until the service subscriber SUB A responds
to the subscriber SUB C, a service signal is mixed into
the speech. That is, in the circuit in FIG. 3, as soon as the
speech path is transferred, the relay BY?2 operates, the
above mentioned holding circuit of the relay RCV is
opened by the contact by23? and, after a time interval
(about 2 seconds), the relay RCV recovers slowly. Mean-
» while, the speech connection is interrupted at the contacts
by2%, by2l, vrb® and rcv! of the speech connection, the call-
ing signal (through the terminal TG8—relay A (II1)—con-
tact hd7'-—contact rcv3-—terminal RBT) from the signal
source flowing to the relay A(II) and the service signal
(through the terminal TGO—relay A (III)—contact hd"—
contact rcv3—contact chm®—terminal 120 DT) from the
signal source are led to the relays A(I) and (II), the call
number is transmitted to the service subscriber SUB A as
an incoming call indicating signal and the service signal is
transmitted to the service subscriber SUB A and subscriber
SUB B. In the speech line in FIG. 3, a band-pass filter is
inserted so that, in the case of transmitiing the incoming
call indicating signal, the speech between both subscribers
may not be interrupted.

Here, if the service subscriber SUB A sends the transfer
signal to the special service common circuit 2 through the
special service subscriber circuit 1 and link 3 in order
to respond to the incoming call by flashing the telephone
receiver, the loop through the ground—relay A(I) of
the special service common circuit—contact bl—contact
iccO—terminal B2—link 3 (BO1)—contact spt of the
special service subscriber circuit 1-—terminal B08—tele-
phone SUB A—terminal A@0—contact sp°—link 3
(A01)—terminal A02 of the special service common cir-
cuit 2—contact b%—relay A(I1)—battery is momentarily
interrupted and the relay A recovers and then operates
again. The momentary interruption means that interrup-
tion between the slow recovery time of the relay HT and
the recovery time of the relay B in the special service
common circuit 2. That recovery time is about 10¢ milli-
seconds to 1 second. The lower limit is provided to allow
the apparatus unable to function by dial pulses in the
case of using a rotary dial telephone, It is possible in the
case of a push-button type telephone to make the lower
limit less than 100 milliseconds.

Even if the relay A in the special service common cir-
cuit 2 is recovered, the relay CH operates through
ground—contact rll—contact Afl—contact cha®—relay
CH~—battery and, if the above mentioned operating cir-
cuit of the relay A is made again by the flashing of the
service subscriber SUB A telephone receiver, the relay A
operates again and the relay HT operates. By the opera-
tion of the relay HT, the relay CHA operates through
ground—contact ril—contact Arl—contact ch®—contact
chab—relay CHA-—Dbattery. The relay CH is held through
ground—contact ril—contact Arl—contact ch0—contact
cha*—relay CH—battery 11 and the relay CHA is held
through ground-—contact ril—rectifier DI——contact
chl-——contact chab—relay CHA—battery. When the relay
CHA operates, the relay CHM operates through
ground—contact cha®—contact hf’——contact by28—
relay CHM-—bafttery and is held through ground—con-
tact chm3-—contact by28—relay CHM—battery. By the
operation of the relay CHA, its contacts cha® and chal
are transferred, the speech connection between the serv-
ice subscriber SUB A and subscriber SUB B is inter-
rupted and the speech connection of the service subscriber
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SUB A is transferred to the service line appearance LS
side.

That is to say, the speech connection of the service
subscriber SUB A is transferred to the speech connec-
tion through the telephone SUB A—terminal A88 of the
special service subscriber circuit 1—contact sp0—Ilink 3
(A01)—terminal A62 of the special service common cir-
cuit 2—contact b%—condenser C8—contact by2°—con-
tact rcv®—contact cha®—contact hd?—terminal em2l-—
contact A22--link 3 (A21)—terminal A20 of the special
service subscriber circuit 1--service line appearance
L.S—switch frame 5—irunk 9—telephone SUB C—
trunk 9—switch frame 5—service line appearance LS—
terminal B20 of the special service subscriber circuit—
link 3 (B21)—terminal B22 of the special service com-
mon circuit 2-—contact jccd—contact agl-—contact
cha'—contact revl—contact by2l-condenser Cil—con-
tact bl—contact icc®—terminal B02—link 3 (B61)—
contact sp! of the special service subscriber circoit 1—
terminal BO00—telephone SUB A.

Further, by the operation of the relay CHM, the con-
tacts chm! and chm? are closed so that the service sub-
scriber SUB A may respond to the subscriber SUB C.
That is, a direct current circuit through the telephone
SUB C—trunk 9—switch frame 5-——service line appear-
ance LS—terminal B2¢ of the special service subscriber
circuit T—link 3 (B21)—terminal A22 of the special
service common circuit 2—contact em2!—contact hd?—
contact chml—retardation coil RET1 (I1)—resistance
R8——contact hd3—retardation coil RET1 (I)—contact
chm?——contact rl>—contact cl—contact icc>—terminal
B22—link 3 (B21)—terminal B2§ of the special service
subscriber circuit 1—service line appearance LS-—switch
frame 5—trunk 9—telephone SUB C is made so that the
service subscriber SUB A and subscriber SUB C are in-
terconnected.

Moreover, the speech connection between the service
subscriber SUB A and the subscriber SUB B is discon-
nected and the subscriber SUB B is held by the connec-
tion through the telephone SUB B—trunk 8—switch
frame 5—line appearance L—terminal A10 of the special
service subscriber circuit I—link 3 (A11)—terminal A12
of the special service common circuit 2—contact eml®—
retardation coil RET9 (II)——contact b?—resistance R0—
relay E1 (I)—contact by1°—contact a®—retardation coil
RETO (I)—contact icc2—terminal B12—link 3 (B11)—
terminal B16 of the special service subscriber circuit 1—
line appearance L—switch frame 5—trunk 8—telephone
SUB B.

Further, from the signal source, a signal flows through
the signal source—terminal TONE-—contact chal!-—con-
tact byl6—retardation coil RETQ (II)—terminal TG1—
signal source and, to the subscriber SUB B, a waiting
signal fed to the retardation coils RET$ (I} and (II) is
transmitted through the speech connection.

Next, when the service subscriber SUB A issues a
transfer signal by the flashing of the telephone receiver
in order to return the speech connection from the sub-
scriber SUB C to the subscriber SUB B, in the special serv-
ice common circuit 2, as mentioned above, the relays A
and HT recover and operate again. When the relay HT
recovers, the relay CHA is held through the ground con-
tact rll—contact hrl—contact cha’—relay CHA—bat-
tery, but the relay ‘CH recovers by disconnection of the
holding circuit. Thereafter, when the relay HT operates,
the above mentioned holding circuit of the relay CHA is
also disconnected, the service subscriber SUB A is con-
nected with waiting subscriber SUB B. The subscriber
SUB C which has the speech connection with the serv-
ice subscriber SUB A is disconnected and is held by the
direct current circuit through the retardation coils RET1
(I) and (II) as mentioned above and a waiting signal
from the signal source flowing through the signal source—
terminal TONE-—contact chall-—retardation coil RET1
(II)—terminal TG1—signal source is provided to the
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retardation coils RET1 (I) and (II) and is sent to the
subscriber SUB C through the speech conmection.

In the same manner, if the service subscriber SUB A
flashes the telephone receiver again, he can hold the sub-
scriber SUB B, can speak with the subscriber SUB C and
can speak any number of times by alternately transferring
the connection. When the service subscriber SUB A has
completed speaking with the subscriber SUB C and wants
to disconnect the subscriber SUB C, if a flashing of the
telephone receiver longer than the transfer signal is made
during the speech connection with the subscriber SUB C,
the special service common circuit 2 and link 3 are dis-
connected and the service subscriber SUB A returns to
the original speech connection which is not through the
special service common circuit 2 with the subscriber SUB
B as explained above, the circuit, with the service sub-
scriber SUB A on-hook, in the special service common
circuit 2, the relays A and HT recover. When the relay
HT recovers, the holding circuit of the relay B is dis-
connected and the relay B slowly recovers in about 1
second. The special service common circuit 2 does not
recover with the recovery of the relay B but recovers
with the recovery of the relay RL. However, the relay
RL has a slow recovery time of 10 seconds.

Now, with the recovery of the relay B, the relay C
operates through the ground—contact »,10—contact
chal®>—contact chab—rectifier D5—contact c¢hi3—contact
b5—relay C—battery. However, when the relays A and
HT recover as mentioned above, the relay CH recovers
and the relay CHA is held.

Then, when the service subscriber SUB A off-hooks,
the relays A, HT and B operate as mentioned above and
the relay CHA recovers as mentioned above. The holding
circuit of the subscriber SUB C is different from the above
description depending on the operation of the relay C
and changes to the route through the telephone SUB C—
trunk 9—switch frame S—service line appearance LS—
terminal A20 of the special service subscriber circuit 1—
link 3 (A21)-—terminal A22 of the special service com-
mon circuit 2-—contact em2!—contact hd%—contact
chm!—retardation coil RET1 (II)— resistance R8—con-
tact hd®—retardation coil RET1 (I)—contact chm?—
contact rl>—contact cl—contact bS—contact icc3——termi-
nal B22—link 3 (B21)—terminal B20 of the special serv-
ice subscriber circuit 1-—service line appearance LS—
switch frame 5—trunk 9—telephone SUB C but, by the
operation of the relay B, the contact b6 breaks and the
above mentioned direct current loop is disconnected.

When the direct current loop is eliminated, the ground
which was connected to the control line of the service
line appearance LS, that is, to the terminal C22 of the
special service common circuit 2, vanishes and the relay
BY2 recovers. When the relay BY2 recovers by the con-
tact by2% the holding circuit is disconnected and relay
ICC recovers and, as the ground of the terminal CO2 of
the special service common circuit 2 holding the link 3
is disconnected by the contact iccl, the link 3 recovers.
Then the relay SP of the special service subscriber circuit
1 recovers, the contacts sp® and sp! recover, the speech
connection from which the special service common cir-
cuit 2 is separated returns and the relay A of the special
service subscriber circuit 1 in the speech line operates so
that the service subscriber SUB A may speak with the
subscriber SUB B through the speech connection passed
through the initial special service subscriber circuit 1.
The separated special service common circuit 2 can be
prepared for a special service connection from another
subscriber.

HOLDING SERVICE

While the service subscriber SUB A is speaking with
the subscriber SUB B through the special service sub-
scriber circuit 1 in FIG. 2 the same as with the call-
waiting service, when, depending on the contents of the
speech, the service subscriber SUB A wants to call and
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10
consult the subscriber SUB C as a third person, the service
subscriber SUB A flashing the telephone receiver.

When the speech loop is momentarily disconnected by
the flashing of the telephone receiver, the relay A in the
special service subscriber circuit 4 in FIG. 2 recovers and
the relay K operates through the ground—contact bl
contact g'—contact el-—contact kl—relay K (I)—resist-
ance R3—battery.

Further, for the line appearance L side, the momentary
disconnection of the speech loop by the flashing of the
receiver is made through the terminal A10—contact sp?—
retardation coil RET (II)—contact e%~—contact k®—recti-
fier Dl—condenser CM1—rectifier Dl1—terminal B10
until the relay K operates. After the relay K operates, a
direct current loop through the terminal A10—contact
sp?—retardation coil RET (II)—contact e%—contact k0—
resistance R2—contact h%—terminal B1¢ is made so as
to prevent the direct current circuit from being momen-
tarily disconnected on the switchboard side.

When the relay A operates again, the link controller 4
is actuated from the special service subscriber circuit 1
through the ground—contact byl-—contact a3-—contact
b*—contact k3—rectifier D8—contact sp* terminal ST of
the link controller 4. Further, through the ground—con-
tact byl—contact a3—contact b*—contact k3—rectifier
D9—terminal HD of the link controller 4, the holding
information is sent to the link controller 4.

As described above in the case of the call-waiting serv-
ice, when the link controller 4 is actuated from the special
service subscriber circuit 1, it connects the vacant special
service common circuit 2 and connects the ground from
the terminal CST of the special service common circuit 2
in FIG. 3 and operates the relay B. At the same time, the
link controller 4 sends out the holding information via
the ground to the terminal HD of the special service
common circuit 2 and operates the relay HD.

In the special service common circuit 2 in FIG. 3, by
the operation of the relay HD, the relay ICC operates
through the ground—contact hd—relay ICC—battery.
Further, the relay CH operates through the ground—con-
tact chm®—rectifier DO—contact Ad®—relay CH-—Dbattery.

When the relay ICC operates, as described above in
the call-waiting service, the relay SP operates through
the ground—contact iccl—terminal C02—link 3 (Co1)—
relay SP (II) of the special service subscriber circuit
1—relay SP (I)—battery and, by the contacts sp® and
sp?, the speech connection is diverted into the special
service common circuit 2 from the special service sub-
scriber circuit 1. That is, the speech connection is diverted
into the special service common circuit 2 through the
route the ground—relay A (I)-—contact bl—contact iccd
—terminal B02 of the special service common circuit 2—
link 3 (B01)—contact sp! of the special service subscriber
circuit 1—terminal B00—telephone SUB A—terminal
AQ0 of the special service subscriber circuit I—contact
sp—link 3 (A01)—terminal A02 of the special service
common circuit 2—contact b%—relay A (II)—battery and
the relay A of the special service common circuit 2 op-
erates,

Moreover, as soon as the relay SP of the special service
subscriber circuit 1 operates, an electric current flows to
relay K (II) connected in parallel, the relay K (1) is
reversely excited, the relay K recovers and the starting
route from the special service subscriber circuit 1 to the
link controller 4 is disconnected.

On the line appearance L side of the switchboard, as
in the case of the call-waiting service, a direct current
loop is made through the line appearance L—terminal
Al of the special service subscriber circuit I—link 3
(All)—terminal A12 of the special service common cir-
cuit 2—contact emi®—retardation coil RETO (1) —
contact b2—resistance R—relay E1 (I)—contact by10—
contact a—retardation coil RETO (I)—contact jcc?—
terminal B12—link 3 (B11)~—terminal B10 of the special
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11
service subscriber circuit 1—line appearance L
subscriber SUB B is held.

In the special service common circuit 2, when the relay
ICC operates, the relay BY1 operates through the
ground——contact ¥19—contact bll—rectifier D11—contact
icct—relay BY1—battery and is held by the ground of the
switchboard — terminal C22 — contact by17 — rectifier
D10—contact icct—relay BY1-—battery. When the relay
BY1 operates, the relay RL operates through the ground—
contact h2—rectifier D7—contact bylt—relay RL (II)—
relay RL (I)—battery.

In the case of this holding service, as soon as the speech
connection is diveried into the special service common
circuit 2, the speech connection is transferred from the
‘line appearance L side to the service line appearance 1S
side in the special service common circuit 2. That is,
when the relay HT operates, the relay CHA operates
through the ground-—contact rf'—contact hrl—contact
ch®—contact cha®—relay CHA—battery and is held
through the ground—contact ril——rectifier D1-—contact
chl—contact chab—telay CHA—battery. When the relay
CHA operates, the relay CHM operates through the
ground-—contact cha®—contact hr3—contact hd*—relay
CHM—battery. Subscriber SUB A is transferred by the
operation of the relay CHA to make a route through the
service line appearance LS-—terminal A26 of the special
service subscriber circuit 1—link 3 (A21)—terminal A22
of the special service common circuit 2—contact em2l—
contact hd?—contact aa®—contact aa’®—contact chalf—
contact by29—condenser C—contact b'—terminal AG2—
link 3 (A01)—contact sp? of the special service sub-
scriber circuit 1—terminal A06—telephone SUB A—ter-
minal B00 of the special service subscriber circuit 1—
contact spl—link 3 (B01)—terminal B02 of the special
service common circuit 2—contact icco—contact b*—con-
denser Cl—contact by2l-—confact chal—contact aal—
contact iccd—terminal B22—link 3 (B21)—terminal B20
of the special service subscriber circuit I—service line
appearance LS and is connected to the service line ap-
pearance LS.

In the direct current loop for the switchboard side, when
the relay CHM operates, a connection through the switch-
board—service line appearance LS—terminal A20 of the
special service subscriber circuit 1—link 3 (A21)—termi-
nal A22 of the special service commeon circuit 2—contact
em2'—contact  hd?—contact aa?—contact aag®—contact
chml—retardation coil RET1 (II)—resistance R8—relay
E2 (I)—contact hd3—retardation coil RET1 (I)—contact
chm?—contact rB—contact c'—contact icc®—terminal
B22—link 3 (B21)—terminal B20 of the special service
subscriber circnit 1-—service line appearance LS—switch-
board is formed and the service subscriber SUB A con-
nects and actuates an originating call register (not illus-
trated) of the switchboard by a well known exchange con-
necting method, After hearing the originating call signal
sent from the originating call register, by dialing the tele-
phone number of the subscriber SUB C, the service sub-
scriber SUB A can call the subscriber SUB C by a well-
known exchange connecting method.

Thereafter, the same as with the call-waiting service,
while the service subscriber SUB A is speaking with the
subscriber SUB C, a waiting signal is sent to the sub-
scriber SUB B.

Thereafter, when the service subscriber SUB A wants
to have the subscriber SUB C wait and to speak with the
original subscriber SUB B, the same as with the call-
waiting service, if the telephone receiver is flashed, the
subscriber SUB C can be held and the speech connection
with the subscriber SUB B can be returned. It is needless
to say that, in this case, a waiting signal is sent to the
subscriber SUB C.

Further, as in the case of the call-waiting service, the
operation is the same in that the above mentioned speech
transfer can be made any number of times alternately
between the subscriber SUB B and subscriber SUB C.

énd the
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FIG. 4 shows the second embodiment of the present
invention as applied to a common controlled automatic
telephone exchange system. In this second embodiment,
the service line appearance LS in the first embodiment
shown in FIGS. 1 to 3 can be used in common by a piu-
rality of subscribers so that it may be more economical
than the first embodiment.

Therefore, it is understood that this second embediment
is different from the first embodiment in the components
relating to the service line appearance LS but has sub-
stantially the same formation and functions with respect
to the other parts as is apparent from the following de-
scription.

The special service subscriber circuit 1 functions so
that, in the case of forming a special service, the speech
connection is diverted into the special service common
circuit 2 by the transfer signal from the service subscriber
SUB A, or the incoming signal fo the service line ap-
pearance LS from the switchboard side.

The special service subscriber circuit 1 corresponds to
the service subscriber and is connected with the service
subscriber telephone SUB A. The special service sub-
scriber circuit 1 is connected to the switch frame 5 of the
switchboard through the line appearance L on the side
opposite the above mentioned side and is further con-
nected with the later described special service common
circuit 2 through the link 3.

A proper number of the special service common circuits
2 are set in response to the service call number of a group
a number of service subscribers so as to be used in com-
mon by them and transfer the speech connection with the
transfer signal from the service subscriber SUB A. Fur-
ther, the special service common circuit 2 is connected
to the switch frame 5 of the switchboard through the
service line appearance LS.

As mentioned above, the special service subscriber cir-
cuit 1 corresponds to the service subscriber and, further,
the special service common circuit 2 is set so as to be
used in common by a group of a number of subscribers.
Therefore, there is no 1:1 correspondence between them.
Therefore, they are connected with each other through
the link 3 controlled by the link controller 4.

The line appearance L corresponds to the service sub-
scriber and the service line appearance LS corresponds
to a group of a number of service subscribers, that is, to
the special service common circuit 2. They have such a
two-circuit representing function as is well-known so that,
in the case of ordinary speech, the line appearance L may
be used and, in the case of a special service, the service
line appearance may be used.

The other devices not described in FIG. 4 have already
been described in the first embodiment.

The following is a description of the call-waiting
service.

Now, while the service subscriber SUB A is speaking
with the subscriber SUB B through the service subscriber
SUB A—special service subscriber circuit i—Jline appear-
ance L—switch frame 5—trunk 8—subscriber SUB B, if
there is an incoming call to the service subscriber SUB A
through the trunk 9 and switch frame 5 from the sub-
scriber SUB C, by a known method, the marker 6 re-
ceives the telephone number of the service subscriber
SUB A and transfers it to the number group 7. In the
number group 7, a representative circuit is formed of the
line appearance L of the switch frame 5 corresponding
to the subscriber SUB A and the service line appearance
LS of the switch frame 5 corresponding to the special line
common circuit 2 and, therefore, as in the first embodi-
ment, the number group 7 sends the position information
of the service line appearance LS back to the marker 6. At
the same time, in the number group 7, as it can be recog-
nized from the telephone number of the service sub-
scriber SUB A that the service subscriber SUB A. is a call-
waiting service subscriber the information that the service
subscriber SUB A is a call-waiting service subscriber
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is sent to the marker 6 from the number group 7. In the
marker §, the switch frame § is controlled from the posi-
tion information of the service line appearance LS in
the switch frame 5 and the position information of the
trunk 9 separately received by a known method. The
trunk 9 and special service common circuit 2 are con-
nected with each other through the switch frame 5.

Next, as the marker 6 has received the call-waiting
service information from the number group 7, it does not
recover but it connects with the number group 7 again and
transfers the telephone number of the service subscriber
SUB A to the number group 7. At this time, as the num-
ber group 7 is controlled from the marker 6 so as to make
no representative selection, the position information of
the line appearance L of the service subscriber SUB A
is transferred to the marker 6 from the number group 7.
The marker 6 connects ground to a control line other
than the known control line of the service subscriber SUB
A through the line appearance L from the above men-
tioned information. As that control line is connected to
the special service subscriber circuit 1, the special service
subscriber circuit 1 is connescted to ground and actuates
the link controller 4. The link controller 4 connects the
special service subscriber circuit 1 corresponding to the
service subscriber SUB A with the special service com-
mon circuit 2 by closing the link 3. Thus the speech con-

- nection is diverted into the special service common cir-
cuit 2 by the special service subscriber circuit 1 and, as in
the first embodiment, the service subscriber SUB A can
speak with the subscriber SUB B through the special
service common circuit 2. Thereafter, the sending of the
incoming call indicating signal, the flashing operation of
the service subscriber SUB A telephone receiver and the
holding of the subscriber SUB B are the same as in the
case of the first embodiment.

However, it is apparent that the speech connection,
after being transferred and connected in the special serv-
ice common circuit 2, is through the service subscriber
SUB A—special service subscriber circuit 1—Ilink 3—
special service common circuit 2—service line appearance
LS—switch frame S—trunk 9—subscriber SUB C.

Thereafter, such operations as the transferring of the
speech alternately to the subscribers SUB B and SUB C
and of diverting the subscriber SUB C are the same as in
the first embodiment and shall not be explained further.

The following is a description of a holding service.

When the service subscriber SUB A speaking with the
subscriber SUB B through the speech route through the
service subscriber SUB A-——special service subscriber cir-
cuit 1—line appearance L-—switch frame 5—trunk 8—
subscriber SUB B wants to call the subscriber SUB C, the
service subscriber SUB A tells the subscriber SUB B that
the speech connection will be interrupted in order to call
the third person. and then the service subscriber SUB A
sends a transfer signal by flashing the receiver and thereby
signaling the special service subscriber cirenit 1. The spe-

cial circuit subscriber circuit 1 receives the transfer signal,

holds, and actuates the link controller 4. The link con-
troller 4 selects a vacant special service common circuit 2
and connects the special service subscriber circuit 1 with
the special service common circuit 2 by closing the link
3. Thus the speech path is diverted into the special service
common circuit 2 by the special service subscriber circuit
1 and a connection through the service subscriber SUB
A-—special service subscriber circuit 1-—link 3-—special
service common circuit 2—Ilink 3-——special service sub-
scriber circuit 1—line appearance L-—switch frame 5—
trunk 8—subscriber SUB B is formed. As soon as the
above mentioned connection is made, the speech connec-
tion is transferred to the service line appearance LS side
in the special service common circuit 2, the line appear-
ance L side is held and a waiting signal is sent to the
subscriber SUB B.

Moreover, at the same time, the service subscriber SUB
A is connected to a well-known originating call register
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(not illustrated) through the service line appearance LS
connected directly with the special service common cir-
cuit 2.

The subsequent operations are the same as in the first
embodiment.

However, it is apparent that the connection between the
service subscriber SUB A and subscriber SUB C is through
the service subscriber SUB A—special service subscriber
circuit 1—link 3—special service common circuit 2—
service line appearance LS—switch frame 5—trunk 9—
subscriber SUB C.

The second embodiment shall be explained with refer-
ence to the circuit diagrams shown in FIGS. 5 and 6.

FIG. 5 shows the special service subscriber circuit 1
and is exactly the same as FIG. 2 of the first embodiment
except that the connection to the service line appearance
LS is eliminated. However, a control line than the known
control line other, for example via terminal C30, is re-
quired additionally,

FIG. 6 shows the special service common circuit 2 and
is exactly the same as FIG. 3 of the first embodiment
except with respect to the minor addition and alteration
as the relay RS and terminal HDA and the terminals A22,
B22 and C22 are connected directly to the service line
appearance LS. Therefore, its operations are substantially
the same as the operations of the first embodiment ex-
plained with reference to FIGS. 2 and 3 and therefore
only the differences between the circuitry illustrated in the
aforementoined figures shall be explained. Further, the
following description is with reference to FIG. 4.

CALL-WAITING SERVICE

As explained with respect to FIG. 4, when the sub-
scriber SUB C is connected to the service subscriber SUB
A who is speaking with the subscriber SUB B, for the first
time, the marker 6 connects with the number group 7 and
keeps the subscriber SUB C connected to the special serv-
ice common circuit 2 through the trunk 9, switch frame 5§
and service line appearance LS. In this case, in the special
service common circuit 2 in FIG. 6, as the ground is con-
nected to the terminal C22 from the switchboard, by that
ground connection, the relay RS operates through the
ground —terminal C22~rectifier D1-—contact »12—relay
RS—battery. When the relay RS operates, its contact rs?
is closed, the link controller 4 is grounded through the
terminal BY through the earth—contact rl%~—contact
bll—contact by 265-—contact rs"—contact aa*—terminal
BY and only the above mentioned special service com-
mon circuit 2 is kept vacant for the link controller 4.
Then, as explained with reference to FIG. 4, when the
marker 6 connects with the number group 7 for the sec-
ond time and receives the subscriber position information
of the service subscriber SUB A, a control line other than
the known control line of the special service subscriber
circuit 1 corresponding to the service subscriber SUB A,
that is, via terminal C30 in FIG. 5 is connected to ground
through the switch frame 5. When the ground is connect-
ed, the link controller 4 is actuated through the ground
—terminal C30-—contact e‘—contact spt—contact ST.
The link controller 4 connects the special service common
circuit 2 which has been already obtained, and is in-
dicated to be vacant, with the special service subscriber
circuit 1 corresponding to the service subscriber SUB A
by closing the link 3 to form a speech connection between
the service subscriber SUB A and the subscriber SUB C.
The subsequent operations are the same as in the first
embodiment,

HOLDING SERVICE

As explained in FIG. 4, while the service subscriber
SUB A is speaking with the subscriber SUB B, the service
subscriber SUB A flashes the telephone receiver to call
the subscriber SUB C. When the special service subscriber
circuit 1 receives holding information thereby, it actuates
the link controller 4. When the link controller 4 receives
the holding information, it connects ground to the termi-
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nal HDA of each special service common circuit 2 shown
in FIG. 6 and the relay RS of each special service com-
mon circuit 2 is operated through the ground ~terminal
HDA-—relay RS—battery. By the operation of the relay
RS, the ground appears at the terminal BY of the special
service common circunit 2 which is not being used through
the ground -—contact rI%—contact b'l—contact by 26—
contact rsb—contact aa*—terminal BY. The link con-
troller 4 obtains access to one of the vacant special serv-
ice common circuits and connects it with the special serv-
ice subscriber circuit 1 corresponding to the service sub-
scriber SUB A.

In the first embodiment, the service line appearance
LS is connected to the terminals A22, B22 and C22 of the
special service common circuit 2 through the special serv-
ice subscriber circuit 1. But, in this embodiment, the line
appearance LS is connected directly to the terminals A22,
B22 and C22 of the special service common circuit 2
in FIG. 6. Therefore, when the special service common
circuit 2 is connected to the special service subscriber cir-
cuit 1, a loop through the ferminal A22—contact em2!—
contact hd?—contact. eaa®—contact ag®—contact chmi—
retardation coil RET1 (II)—resistance R8—relay E2
(I)—contact hd3—retardation coil RET1 (I)—contact
chm®—contact rlP—contact cl—contact icc3—terminal
B22 is made for the service line appearance LS. Thereby
the service subscriber SUB A is connected to the switch-
board through the service line appearance LS and is con-
nected to an originating call register (not illustrated) by
a known method so that a dial tone may be heard. The
subsequent operations are exactly the same as in the first
embodiment.

What is claimed is:

1. A telephone switching system for providing normal
connection and special connection; functions between
telephone subscribers, comprising:

a plurality of special service subscriber circuits, each
of said subscriber circuits associated with a respec-
tive special service telephone subscriber for receiving
special service information requests therefrom,

a special service circuit common to said plurality of
special service subscriber circuits for transferring a
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normal connection between at least one of said
special service telephone subscribers and a telephone
subscriber to a separate connection between said at
least one of said special service telephone subscribers
and a third subscriber,
common controiled automatic switching means,
each of said plurality of special service subscriber cir-
cuits being connected between said common con-
trolled automatic switching means and said special
service telephone subscribers by a first line appear-
ance for said normal connection and said separate
connection is established by a connection through
said special service common circuit,
means interconnecting each of said special service sub-
scriber circuits with said special service circuit, and

said common controlled automatic switching means
including means for interconmecting either of said
first line appearance or said special service line ap-
pearance with said telephone subscriber or said third
subscriber in accordance with control signals gen-
erated by said special service subscribers.

2. A telephone switching system as in claim 1 where-
in each of said special service subscriber circuits and
said common controlled automatic switching means are
interconnected by said first line appearance and said
special service line appearance.

3. A telephone switching system as in claim 1 where-
in each of said special service subscriber circuits is con-
nected to said common controlled automatic switching
means by a first line appearance and said special service
circuit is connected to said common controlled auto-
matic switching means by said special service line ap-
pearance.
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